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principal mutation rates that define the importance of the major influencing
variables. The variables are as follows:

Physical variables:

1.   Total dose

2.   Dose rate

3.   Fractionation pattern
Size of dose increment
Interval between doses

4.   LET

Biological variables:

1.   Cell stage

2.   Sex

3.   Age at exposure

Age at breeding test (time since last exposure)

4.   Test stock or locus at risk

The test procedure uses a genetic marker stock that carries, in the
homozygous state, a number of easily identifiable recessive mutations with
known viabilities and locations in the genome. An irradiated wild-type male
or female is crossed to the multiple recessive test stock and a new mutation
at any of the marker loci can be detected in the FI progeny. Subsequently,
a series of test matings can be performed to ensure allelism, to test for
viability, and to establish the new mutant stock for any additional detailed
genetic analysis. Principally, however, the detection of a mutation in the
F! progeny can be considered unequivocal evidence for the occurrence of
a new mutation.

Several tester stocks have been developed, but nearly all data are from
one stock developed at ORNL by Russell (Ru51). This stock consists of
seven recessive visible mutants: six coat color mutants and one structural
(ears) mutant. A second tester stock was developed at Harwell, United
Kingdom (Ly66), and was used only briefly. It carries six recessive mutants,
one common to the ORNL line (a color mutant), four other coat color
mutants, and one structural (skeletal) mutant. A third stock has been de-
veloped in the Soviet Union (Ma 76) from Ehling (Eh78), but it apparently
has not been used in radiation studies. Recently, a fourth stock carrying
three pairs of closely linked mutants has been developed at Harwell by
Searle and colleagues (Se85a, Se86). Where data are available, the differ-
ences among the stocks would seem to devolve to differences among the
loci themselves, not to the different genetic backgrounds (Fa87).

The intrinsic value of the specific locus test system is in the clarity of
the endpoint and its utility for testing concomitant variables quantitatively.
Nevertheless, the reader should be cautioned to appreciate that data princi-
pally based on only seven loci should not be presumed to represent the full